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A SURVEY OF RAYON
MANUFACTURE
By Edward J. Wodicka, ch.e., '37
Background
rOR two hundred years chemists
have tried to imitate silk. Now,
after centuries of scientific re-
search, patient experimenting, and
heroic investment, there has been
developed a product which, al-
though it is not chemically related
to natural silk at all, has many of
its properties, even excelling it in
some. In fact, this product was
called artificial silk until recently
when manufacturers placed a ban
upon this name and replaced it
with the term rayon.
The manufacture of this product
is now so entrenched that the
United States Bureau of Standards
recognizes rayon by the following
definition : "The generic name of
filaments made from various solu-
tions of modified cellulose (the
protoplasm or living matter of
plant life) by pressing or drawing
the cellulose through an orifice and
solidifying it in the form of a fila-
ment or filaments by means of a
precipitating medium."
Although this concise statement
issued by the United States Bureau
of Standards gives a thorough
tabulation of the more important
parts of the manufacture of rayon,
the actual development of the
manufacturing process spans a
period of almost two hundred
years.
As early as 1734, Reaumer, the
well-known French scientist, while
studying insets prior to writing
his book, Histoire des Insectes,
noticed that the silkworm ejected,
through two extremely fine open-
ings in the mouth, a semiliquid,
viscose substance which hardened
immediately upon contact with the
air. As a result of this study, he
suggested, in the above-mentioned
book, the imitation of natural silk
by human artifice and experiment-
ed by trying to spin different kinds
of varnishes by forcing them
through minute holes in the bot-
toms of tin cans. He found that
the fibers hardened like true silk,
but no satisfactroy use was ever
made of them in a practical way
because they did not possess the
proper strength and pliability nor
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would they withstand the attack of
ordinary solvents.
By 1742, scientists had noted
that the silkworm was really a
converter of cellulose, in the form
of mulberry leaves, into silk fiber,
and concluded that by using the
cellulose of wood they should be
able to do in the laboratory what
nature did through the medium of
the silkworm. However, it was not
until 1855 that the subject of arti-
ficially producing silk was revived.
At this time a Swedish chemist,
Andemars, took out patents in
various European countries on a
process for making artificial silk
of cellulose pulp by spinning an
ether-alcohol solution of nitrocellu-
lose, a chemical product made by
the action of nitric acid upon cellu-
lose. He prepared his cellulose from
the inner bark of mulberry trees
and dissolved it in alcohol and
ether. From this solution he drew
out threads which hardened in air
after the fashion of genuine silk.
Although this was a very good
start toward one of the present pro-
cesses, it was not advanced far
enough to make it commercially
successful.
In 1833, J. W. Swan, an Eng-
lishman, made a pulp from cotton
fibers by dissolving them in alcohol
and ether. He spun this pulp into a
precipitating bath of water and
got fine silk-like threads. These
threads were very inflammable be-
cause they were of about the same
composition as gun-cotton. They
were so inflammable that insur-
ance companies would not insure
any building in which this material
was stored. The early prejudice
aroused against rayon because of
its inflammability exists today in
Eome European countries. In these
countries, fire insurance is not sold
to any producer of cellulose silk.
The first man to produce a prac-
tical fiber by spinning cellulose in
a hardening bath was the French
nobleman, Hilaire de Chardonnet,
who, in 1884, conceived the idea of
forcing a solution of nictrocellulose
in alcohol and ether through fine
capillary openings. In 1889, Char-
donnet silk, as the silk which Char-
donnet produced might well be
called, was displayed at the Paris
Exhibition and gained the esteem
of the public.
Regardless of the fact that com-
mercial demand can be traced from
the date of display, Chardonnet's
first factory, which he opened at
Besancon, France, in the year 1891,
was a financial failure. In fact,
Chardonet was a rich man when
he started experimenting with
rayon, but after years of experi-
menting he went into bankruptcy.




copper oxide ; however, it was not
until 1897 that Paily, a German
chemist, was able to make use of
this discovery for the development
of another process. The first patent
for this process, and hence credit
for its development, really is attri-
buted to Bronnert, who received
his first patent in 1900.
The English chemists, Cross,
Bevan, and Beadle, found, in 1892,
still another soluble compound of
cellulose called cellulose xanthate.
This compound is formed by the





him, for with the help of other
men's capital he tried one method
after another until he achieved
success. With regard to the import-
ance of Chardonnet's work in this
field, Paul H. Nystrom states,
"Chardonnet ranks in the textile
field with Eli Whitney, the inventor
of the cotton gin, and Elias Howe,
the inventor of the sewing ma-
chine."
This process which Chardonnet
brought forth is known as the
nitrocellulose process and was the
first of several processes developed.
For several years, nitrocellulose
was the only rayon made, but
throughout this period experiments
were made and improvements were
introduced from time to time until
finally they led to the establishment
of the cuprammonium process. In
1890, a French chemist, Despaissis,
dissolved cellulose taken from cot-
ton in an ammoniacal solution of
Threads
NaHSW—
on mercerized cellulose. This dis-
covery was the beginning of a new
method of rayon manufacture.
This is known as the viscose pro-
cess and is more widely used than
any other process.
A fourth procedure was recogn-
ized in 1901 when Cross and Bevan
found that cellulose could be made
soluble by converting it into cellu-
lose acetate by treatment with
acetic acid. This, the acetate pro-
cess, differs from the other three
in that the final product is not left
as pure cellulose but as cellulose
acetate, a salt or ester of cellulose.
Although, as has been stated be-
fore, the first factory to be started
in Europe was opened in 1891 and
despite the fact that manufacture
spread rather rapidly, the first year
in which rayon was commercially
produced in the United States was
1911. Since then the industry has
rapidly attained large proportions,
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1 as will be shown later in this paperunder the heading "Statistics ofManufacture".Difficulties of Manufacture and
Their Solutions
The mere discovery of the pro-
cesses did not make it possible for
a good product to be placed on the
market. As says H. G. Luft, "It
took about thirty years before the
new textile fiber was perfected in
a chemical and mechanical way to
the present standard, resulting in
a uniform thread of a perfectly
equal diameter and strength and
more uniform in all respects than
the fibers of nature".
Those thirty years were spent
in ironing out difficulties which
appeared when manufacturing on
a large scale began. Obviously, each
little difficulty encountered cannot
be dealt with in a paper of this
length. Some of the more important
ones are the following :
(1) An economic source of pure
cellulose had to be found.
(2) The orifices through which
the filament is spun must be very
minute, uniform, and non-corro-
sive.
(3) The solution to be forced
through the orifices must be with-
out any undissolved or foreign
particles or air bubbles in order
that the filament will be uniform.
(4) The nitrocellulose fiber is
inflammable and explosive if left
as nitrocellulose.
Of course the supply of cellulose
in nature is very abundant and
diversified, but the demand was for
a non-exhaustive supply which
could be utilized without consider-
able expense. Today there are two
sources of pure cellulose ordinarily
used. The leading one of these is
sulfite paper pulp which is pre-
pared at a paper mill by treating
spruce wood with calcium bisulfite
in digestors. The pulp, after being
digested, (the digestion removes
all material other than the cellu-
lose) is washed, screened, bleached,
and dried into sheets of pure cellu-
lose. The second source is cotton
linters which, after being digested
with caustic soda, are washed with
water, cleaned, and dried in the
form of sheet cellulose.
The orifices in the spining noz-
zles must be sufficiently fine to
imitate the opening in the silk-
worm's mouth. Among the clever
methods first employed was that
of sealing very fine wires into the
glass and then dissolving them in
acid, leaving small openings in the
glass. This problem is dealt with
today by using a platinum spin-
neret with perforations of a few
thousandths of an inch in diam-
eter. The advantages of platinum
are that it is not attacked by the
chemicals used and if becomes
worm, it can be reworked.
The difficulty met by Chardonnet
and Andemars in producing nitro-
cellulose rayon was that the fiber,
being of the same composition as
gun-cotton, was highly inflam-
mable and likely to explode. Char-
donnet met this difficulty first by
treatment with a warm solution of
sodium hydrosulfide. After deni-
tration, the nitrocellulose is left as
pure cellulose, which is not readily
inflammable nor even slightly ex-
plosive The real action of the
sodium sulfide is to remove the
nitro groups from the nitrocellu-
lose. These nitro groups are the
ones introduced by the nitric acid
and are necessary to make the
cellulose soluble.
Processes of Manufacture
William Read gives a good
general idea of the processes used
today when he says, "There are
four important processes of manu-
facture of rayon, all of which use
cellulose as a raw material. In all
cases the cellulose undergoes chem-
ical changes, and the substances
formed may be dissolved and re-
precipitated in the form of a fila-
ment, either by evaporation of the
solvent or by the action of precipi-
tating chemicals. In three of the
processes the final product has the
same chemical composition as the
original cellulose ; in the fourth,
the product remains as a mixture
of cellulose esters."
These four processes are the
nitrocellulose, the cuprammonium,
the acetate, and the viscose. They
shall be taken up in that order.
Nitrocellulose Process
Cotton linters are immersed at
a constant temperature for a
period of time in a mixture of
nitric acid and sulfuric acid in a
centrifuge. The excess acid is
washed out, and the cellulose is
left in the form of cellulose nitrate
which contains 12.5',4 nitrogen.
The nitrated cotton is dried and
mixed with ether alcohol in slowly
rotating tanks until a solution of
syrupy consistency, called col-
lodian, is obtained. After storage
to remove air bubbles, the solution
is filtered under very heavy pres-
sure through cotton and silk. Then
the collodion solution is forced
through small orifices. The ejected
semiliquid streams are collected in
groups to form yarn.
Cuprammonium Process
Bleached cotton linters are treat-
ed with solutions of cuprammo-
nium hydroxide Cu (NH3) 4 (OH) 2
for about six hours, after which
the solution must be kept under
41 degrees Fahrenheit. The result-
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ing blue solution contains 3%
copper, 7% ammonia, and 8% cell-
ulose. After purification, the solu-
tion is forced through fine holes
into a setting bath of caustic soda
and then dilute sulfuric acid. The
filaments are collected and con-
verted into yarn.
Only about four percent of the
world's output of rayon is now
made by the cuprammonium pro-
cess, because it requires absolute
temperature control to keep the
solution in a usable state and be-
cause it uses expensive chemicals.
Acetate Process
Cellulose has the formula
C611,005 and contains three hy-
droxyl (OH) groups. When treated
with acetic acid, these hydroxyl
groups are replaced by the acetyl
groups of the acid, and the result-
ing derivative is called cellulose
acetate. This is soluble only in
organic solvents. In this process,
bleached cotton linters are treated
with acetic acid in steam-jacketed
vats. The resulting cellulose acetate
solution is diluted to make the
acetate precipitate as white flocks
which are disolved in acetone. The
solution is delivered under pres-
sure to be spun in a dilute sulfuric
acid bath. From this bath the
vapors of the solvents are removed,
condensed, and used over again.
The rayon made from acetates
is unique, since it is slow burning
and requires a special dye for suc-
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cessful coloring. This last fact
makes it useful in selective dyeing.
Furthermore, it is stronger when
wet than other rayons. Despite
these advantages, only about four
percent of the world's rayon is
produced by the acetate process.
Viscose Process
Cellulose prepared from wood
pulp is soaked in an eighteen per-
cent caustic soda solution which is
kept at a temperature between 16
and 22 degrees centigrade. This
treatment causes the fibers to swell
and forms a compound known as
soda-cellulose. The excess caustic
is removed in hydraulic presses
and used over again. The sheets of
cellulose are shredded and kept at
a constant temperature for two or
three days. The soda-cellulose is
treated with carbon bisulfide to
form cellulose xanthate, a water-
soluble compound. This is allowed
to ripen and is then spun into a
precipitating bath of dilute sul-
furic acid.
This process is by far the most
used of the four. The extent of its
use is shown by Harrison Howe
when he says, "By far the greatest
quantity of rayon is made by the
viscose process. It accounts for
about seventy-six per cent of the
present world's total production".
Taken from Chemistry for To-
day by McPherson, Henderson,
and Fowler. Published by Ginn and
Company, New York, 1930.
Perhaps the best way to under-
stand the extent of manufacture
of rayon today is through statis-
tics. Below are a number of tables
and graphs which will illustrate
the trend of the advancement of
the rayon industry.
The following figures will show
the rise of the rayon industry in
the United States from the time it
first began until 1925. Notice that
in 1923 the average per plant was
2,500,000 pounds as compared with
320,000 in 1911. This shows an in-
crease of 2,180,000 pounds or of

































In the statistics above, it can be
seen that the production of rayon
increased for every year other than
the year of the war. The reason
for the decline of production dur-
ing the war is that some of the
plants were used for munitions
manufacturing and women were
not buying as they would have
bought in normal times.
The graph of Fig. 1 will give a
very good idea of the advancement
made by the world rayon industry
in recent years. Note the slight
slackening at the outset of the de-
pression, followed by the return to
its former path in one year.
In the following columns will be
found data to prove that the rayon
industry in the United States has
developed rapidly, and, while in
the stages of early growth, the
United States product was good
Page 6 The Rose Technic
enough to compete successfully
with the imported products which
had the advantages of a ten to
fifteen year lead. The percentages















































As a final bit of statistical evi-
dence and explanation, the chart,
Fig. 2, shows the rayon production
in the United States and also shows
the relative importance of the pro-
cesses of manufacture.
Conclusion and Summary
As is evidenced by the preceding
statistics and as is stated by the
editorial staff in saying, "It has
ceased to be a novelty for rayon to
surpass all previous records, for
with the exception of the years,
1930 and 1932, every summing-up
period has shown the same story :
production has gone far beyond
all previous years, with the end
not yet in sight.", the rise in the
production of rayon has been
steady and rapid. Today, we find






most stable in this time of depres-
sion.
Rayon has a great advantage
over silk and the other fibers in
that its manufacture is more flex-
ible. Each step in the manufacture
can be controlled, and since ex-
periments and research are con-
tinuously carried on, there are
bound to be improvements on the
resulting product.
R. L. Sheridan says, "When we
review the technical and merchan-
dising aspects of rayon's record in
1934, an encouraging picture un-
folds. As a consequence of the
ceaseless efforts of technicians
within the industry, there was a
further improvement in the yarns
themselves and in the commodities
made therefrom. For this reason,
rayon will continue to gain wider
acceptance as time goes on."
The industry has a further ad-
vantage in being connected, by
similarity of chemical composition
and control, with the rapidly de-
veloping cellophane industry. Be-
ing sister products, they can be
carried along together, each assur-
ing the other of future production.
Lastly, rayon is gaining in
popularity. There once was a time
when stores would go out of their
way to prevent the customer from
knowing that he or she was buying
rayon. That was because the buy-
ing public did not have its trust in
the product. Now the leading de-
partment stores, debutante shops,
and dress shops report that more
and more rayon is being used for
sports wear and afternoon and




selling better than ever to the wo-
men who sew for themselves. This
shows that women who make their
own clothes are really aware of
the value of rayon and demand it.
Because rayon production has
always been an increasing func-
tion, because the rayon industry
has a rapidly developing sister in-
dustry, because there is still much
room for experimenting and pro-
ducing a still better material, and
because the public demand for
rayon is rapidly becoming greater,
I believe that rayon is destined to
be the future fiber and that the in-
dustry based on its manufacture
will find the future a thriving one.
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THE second general class of fuels
I is that large group of liquid
fuels. Similar to solid fuels, liquid
fuels may be divided into two dis-
tinct classes, natural, and pre-
pared. The most important natural
liquid fuel is that known as petro-
leum. It was in America that the
first organized and systematic at-
tempt was made to bore into the
earth for petroleum. In 1859
Co!onel Drake sank an artesian
well in search for oil in much the
same manner as had previously
been used for water. The well was
sunk at Oil Creek in Pennsylvania.
Petroleum was encountered at a
depth of 69 feet. Though the yield
was only about 2000 barrels in
1859, it led to the development of
the surrounding territory. A great
quantity of petroleum was obtained
from these early wells, and as a
result, the oil fever spread to all
other parts of the country. The
FUELS
By Robert A. Averitt, e.e.;37
systems used in the early wells
were very wasteful. The wells were
as a rule only productive for a
fraction of the year, and frontier
cities sprang up about them, only
to be deserted when the supply ran
out. The large scale production of
petroleum soon overbalanced the
comparatively small demand, and
prices fell to the extent that in
1862 the barrels were more valu-
able than the petroleum. The uses
of petroleum and its derivatives
were gradually increased until the
demand was in proportion to the
supply.
Crude petroleum is found in al-
most every country of the world,
but the American and Russian
fields yield about 93 of the
world's supply today. Crude petro-
leums are of an uncertain origin,
but it is found that the oils from
the Eastern Appalachian regions
have a paraffin base. Those from
the Gulf and Western fields have
an asphalt base, while those from
the Middle Western fields have a
mixed base containing both paraffin
and asphalt. Those with the as-
phalt bases furnish most of our
fuel oils. The chief constituents of
petroleum are carbon and hydro-
gen united in a series of complex
hydrocarbons. The percentage com-
position is about 84 for carbon and
about 15 for hydrogen. The specific
gravity for crude petroleum varies
from .80 to .96. The heating value
is higher than for the solid fuels,
ranging from 18500 to 20000 B.t.u.
per pound. Most of our fuel oils
are those which have been pre-
pared from crude petroleum. In
cases where the unrefined petro-
leum is used as a fuel, it is because
the crude oil is unfit in composi-
tion to make the refining process
profitable. In any case, however,
the crude oil should be filtered to
remove any earthy matter that
may be present. Crude petroleum
finds it greatest use as a fuel in
steam generation plants where the
use of refined petroleum would
prove excessively expensive. Many
methods of burning crude oil in a
furnace have been experimentally
developed. The most successful
method entails the use of a nozzle
injector, a device which mixes the
oil and a stream of air and intro-
duces the two as a vaporous mix-
ture to the combustion chamber of
the furnace. The combustion is
most complete and the rate of com-
bustion is easily controlled by
varying the flow of oil and air to
the injector. The method of burn-
ing crude petroleum is very similar
to that of pulverized coal discussed
in the preceding article on solid
fuels.
The problem of storing crude
petroleum is not as difficult as in
the case of coal. Many methods
have been experimented with, but
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the most successful one developed
at the present time consists of
storing the oil in large cylindrical
tanks partially or wholly buried in
the earth. The danger of spon-
taneous combustion is not par-
ticularly serious, but in a number
of cases, these tanks have been set
on fire by lightning. Until a few
years ago, the extensive use of
petroleum as a domestic and in-
dustrial fuel was limited to the
vicinity of the producing fields.
Transportation costs were very
high. With the advent of large pipe
lines direct from the field storage
tanks to numerous cities, trans-
portation costs were cut and the
use of oil made feasible.
Most of our liquid fuels fall into
the class of the prepared fuels and
are the derivatives or blends of
derivatives of the distillation of a
high grade crude petroleum The
process of refining breaks the
crude pertoleum into a series of
complex hydrocarbons by the
method of fractional distillation.
The resulting products have a wide
range of volatility. The most im-
portant of higher volatile com-
pounds from a fuel standpoint is
gasoline. At one time gasoline was
merely a worthless by-product of
the refining process. With the ad-
vent of automobiles, the demand
for gasoline as a fuel for internal-
combustion engines was greatly
increased. Pure gasoline is often
blended with other of the higher
volatile distillates to form a blend-
ed fuel. Besides the higher vola-
tiles, the refining process gives us
a series of lubricating oils which
have a wide range of viscosity.
The fuel oils also result from this
refining process. The classifica-
tion of these fuel oils is standard-
ized to include six different grade3.
Grades 1, 2, and 3 are known as
light, medium, and heavy domestic
fuel oils. Grades 4, 5, and 6 are
known as light, medium, and
heavy industrial fuel oils. The
classifications for these oils are
regulated by federal specifications.
The refined fuel oils are much -the
same as the original crudes with











































































LIGHT OIL I:0A DING R A cK
and heating value, but are very
much easier to store and transport
since the higher volatile products
are removed.
The refined fuel oils are fired in
the same manner as the crudes
mentioned before. Oil fuel produces
a very high temperature inside the
combustion chamber, and only a
relatively small amount is required
in domestic heating plants. Some
industrial concerns have used a
colloidal fuel with a high degree
of success. This fuel consists of
powdered coal suspended in one of
the lighter fuel oils. Its rather
high initial cost makes its use as a
domestic fuel uneconomical.
Another industrial liquid fuel of
lesser importance is coal tar. Coal













































tillation of coal. It is a heavy,
black substance which has a high
viscosity. In its crude condition
tar contains so much solid matter
that it can be employed with very
unsatisfactory furnace arrange-
ments.
In comparison with coal, liquid
fuels have several advantages. Its
cleanliness is an important factor
in domestic heating. Its flexibility
of operation is essential in indus-
trial plants. The high operating
efficiency is important economical-
ly. Along with these advantages, i
must also be considered that the
initial cost of a liquid fuel and ac-
companying equipment is high, the
upkeep on the furnace is expen-
sive, and finally the supply at an
economical cost is limited.
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CENTRIFUGES
By C. Daniel Overholser, ch.e., '36
A CENTRIFUGE is an apparatus
11, which utilizes centrifugal force
for the separation of liquids from
solids. It is really the development
of a gravitational filter in which
the force acting on the liquid, in-
stead of being restricted to gravity,
is greatly increased by the use of
centrifugal force.
It is quite unnecessary to em-
phasize the value of the centrifuge
to science in general. Its applica-
tions to numerous industrial pro-
cesses has made it a necessary piece
of equipment. The centrifuge has
been the subject of considerable
investigation because it has been
realized that its usages have possi-
bilities in so many fields.
The efforts of these experiment-
ers and investigators have not been
fruitless, and as a result there has
been developed the modern ma-
chine. Furthermore, it seems at the
present time that the possibility
of further applications of the cen-
trifuge presents to scientists an
unlimited field of investigation.
Nevertheless, there remains un-
done so much in the way of im-
provements on the work already
accomplished that little attention is
being directed to new work.
It is this urgent need for efficient
methods of concentrating slimes
which has led to persistent efforts
to perfect centrifuges. A large
number of patents have been grant-
ed on centrifugal concentrators,
but none of these has achieved
marked commercial success, and
very few possess the qualities of
a practical device. Many of the real
possibilities of the centrifuge are
being overlooked because so many
attempts to apply centrifugal con-
centration to commercial processes
have utterly failed.
Classification of Centrifuges
Centrifuges can be classified un-
der three major heads as discon-
tinuous, continuous, and supercen-
trifuge. The discontinuous centri-
fuge can be, in turn, classified as
one of top suspension or bottom
suspension, or as one of top dis-
charge or bottom discharge.
A typical example of a top-
suspension, bottom-discharge cen-
trifuge consists of a rotating
basket suspended on a vertical
shaft and driven at a high speed
by a belt. The sides of the basket
are perforated and are also covered
with a screen on the inside. Ex-
ternal steel hoops add stiffness to
the basket. Surrounding the basket
is a stationary casing which col-
lects the filtrate that passes
through the perforations and dis-
charges it at the outlet. The charge
is put into the stationary basket
and the basket is accelerated to a
maximum speed. When the basket
is stopped, the valve at the bottom
of the basket is raised and the
charge of solid is cut from the
sides.
The operation of the ordinary
centrifuge is expensive because of
lined with a screen. The material
is fed from a hopper by means of
a screw conveyor and is at once
plastered against the outside of
the basket by centrifugal force. In-
side the basket is a spiral scraper
which is driven at a rate slightly
different from the rate of rotation
of the basket. This results in a
gradual scraping of the charge
along the walls of the basket to
the discharge end, where there are
openings in the basket wall through
which the material escapes. This
machine is relatively new.
The centrifugal force exerted
on a particle is inversely propor-
tional to the square of the speed.
On the other hand, the strain in
the basket wall is proportional to
its linear speed. If the radius of
the basket be decreased by fifty
per cent and the r.p.m. be doubled,
the linear speed of the basket, and
hence the tensile stress in it, is
unchanged, but the centrifugal
force has been doubled. Thus, when
centrifugal separations are difficult
to obtain, it is more practical to
make the diameter of the basket
small and the speed high, although
this diminishes the capacity of the
machine.
A typical example of such a ma-
chine is the supercentrifuge. The
basket has now become a relative-
ly long vertical cylinder (4.25
inches is the maximum diameter
used) . This is hung on a flexible
spindle from ball bearings at the
upper end, and the bottom hangs
free except as it is restrained from
too great movement by a guide
bushing. The bowl rotates at a
speed of about 15000 r.p.m. The
A typical example of a continu- liquid is injected into the bottom
ous centrifuge consists of a hori- of the bowl through a stationary
zontal cylindrical cage which is nozzle. Within the bowl are three
rotated at a high speed. The cage baffles to catch the liquid and
is perforated with slots and is force it to travel at the same speed
the labor necessary for its attend-
ance and because of its power con-
sumption. The inertia of the basket
and charge is great, and the power
necessary to bring the machine up
to speed is many times the power
required for maintaining speed
once it is reached. For many years
attempts have been made to devise
continuous centrifuges, but until
very recently these attempts were
all unsuccessful.
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of rotation as the perimeter of the
bowl. The liquid is driven upward
by centrifugal force and overflows
near the top. This machine may be
used to separate such small
amounts of solid from the liquid
that the solid may be allowed to
accumulate on the inner surface of
the bowl and be removed only at
long intervals. This apparatus finds
use in such processes as the filtra-
tion of varnish, of dry-cleaning
liquids, of crude-oil emulsions, the
removal of colloidal wax from
lubricating oils, and many other
similar cases where emulsions must
be separated or very small amounts
of solid removed.
The Ultracentrifuge
For the purpose of studying
colloidal solutions, the ultracentri-
fuge has been developed. The idea
of centrifuging to remove suspend-
ed material is not new ; for many
years farmers have been separ ting
cream from milk in a centrifuge
known as the cream separator. The
new feature of the ultracentrifuge
is that the observer can watch and
photograph the rate of movement
of the suspended material while
the machine is rotating at a high
speed.
This centrifuge is not only a
very efficient machine, but it is a
means of investigating many dif-
ferent phenomena.
The fastest of these centrifuges
is that constructed by a commer-
cial concern from the design of
Prof. J. W. Beams, of the Univer-
sity of Virginia. The rotor, or
spinning part, of this centrifuge
rides on a jet of air and whirls at
the enormous rate of 1,200,000
revolutions a minute. It has a rim
velocity of 1,390 miles an hour,
and the force developed has been
calculated at 7,600,000 times grav-
ity. A single ounce at that rate
would be made to press outward
with a force of 237 tons.
The rotating member of this in-
teresting machine consists of three
main parts. The first is a small
conical turbine which is not only
air-driven but also air-supported.
The second part is the rotor which
can be made in any desired shape
and which is much larger and
heavier than those of similar ma-
chines. It should be remembered
that the centrifuging depends not
only upon the maximum magnitude
of the rotational speed but upon
the radius of the rotor as well.
The peripheral velocity should be
made as large as possible. The size
of the rotor is variable, and rotors
have been used with diameters of
from one to ten centimeters. The
third part is a steel piano wire
which extends vertically down-
ward along the axis of rotation
from the vortex of the turbine to
the rotor which it supports and
drives.
This ultracentrifuge has some
important advantages which the
ordinary centrifuge does not offer.
Its simplicity not only makes it
easy to construct, but its design
may be varied to suit the need of
the experimenter without reducing
its stability. The cost of operation
is small if air pressure is available.
Furthermore, this machine devel-
ops centrifugal forces which are
as high as any rotor material, as
yet tried, will safely stand.
Future Possibilities
To construct and operate a cen-
trifuge which will develop much
more powerful centrifugal force
than those which are on the
market today is feasible. Present
machines can recover particles
which are too small to be saved by
gravity machines, and there is no
reason to doubt that a larger and
more powerful machine could con-
centrate particles of still smaller
size. The practical limit remains
to be determined. At present it
seems that the following fields
offer future possibilities for tests
with the centrifuge :
1. Concentration of heavy min-
erals from the slime tailings or re-
ground middlings of mills using
gravity concentration.
2. Elimination of colloids from
a crushed ore as a preliminary to
flotation or leaching operations.
The presence of excessive colloids
in a milled ore may cause difficul-
ties in, and greatly reduce the
capacity of, plants using flotation
or leaching operations. By passing
the slime portion of such an ore
through a centrifugal concentrator
it may be possible to eliminate the
colloids with only a small loss of
valuable minerals and to obtain a
colloidal-free concentrate, much
richer and of smaller bulk than
the original slime. In a problem of
this type the centrifuge should be
adjusted to give a low ratio of con-
centration, thereby obtaining the
maximum recovery. The increase
in plant capacity obtainable by such
elimination of slime is worthy of
considerable study.
3. Treatment of ores that slime
badly. There are many known de-
posits of ore that are not amenable
to flotation and that slime so badly
when milled that gravity concen-
tration will not obtain recoveries
large enough for profitable opera-
tion. In many instances centrifugal
concentration of the slimes may
add enough to the recoveries to
allow a profit.
4. Centrifugal concentration of
slimes from the tailing dumps of
gravity concentration mills.
5. Cleaning and dewatering of
flotation concentrates and possibly
the separation of lead and zinc
from flotation concentrates.
6. Recovery of flour gold.
tellurides, and amalgam from the
tailings of amalgamation mills.
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An editorial in the December
issue of the ROSE TECHNIC entitled
"Wasted Engineering Training"
was submitted for publication by
Mr. W. A. Layman, who graduated
from Rose in 1892. Through some
error Mr. Layman was not given
credit for this editorial. The editor
hopes that his apology for this er-
ror will be accepted.
—The Editor.
F inal Examinations
The purpose of an examination
in school is to find out what one
knows, not that of which one is
ignorant. It should not be a diffi-
cult task to tell what one knows or
understands.
Perhaps the freshmen are won-
dering what to expect as they ap-
proach their first set of final ex-
aminations.
They, as well as the upperclass-
men, should realize that nervous-
ness and fear are handicaps. When
you start your reviewing, remem-
ber that the examination will cover
only the material you have had in
class. The instructors want to know
how much you know, not how little
you know. If you have worked
diligently throughout the semester
and if you remain calm during the
exam, you will be gratified.
The Student Lounge
For several years Rose students
have concentrated a certain amount
of their efforts upon some form of
student recreation room. Last year
the old descriptive geometry room
was made into a smoking and ping
pong room. This recreation room
proved to be very popular with
the students and was the "campus
corner" of our school.
The students had a pleasant sur-
prise in store for them when they
returned to school after the recent
Christmas vacation. Room A had
been transformed into a luxurious
Student Lounge. This room has not
only the advantage of being about
three times the size of the old
recreation room, but it has ex-
posures to both the south and the
west. The furnishings for the room
are modernistic designs in steel
and leather.
The lounge will promote cosmo-
politism. It will be a place in the
institute free from prejudices and
attachments, one which fosters the
common interest of the student-
body—school spirit.
This gift means more to us when
we realize that it is the fulfillment
of the desires of students in recent
graduating classes. Therefore, we
shall do all in our power to pre-
serve this lounge because it belongs
not only to us ; it is a possession of
men who have preceded us and of
men who will succeed us.
Grades
Some schools have simplified the
matter of grading by distinguish-
ing only between passing and fail-
ing students. The very fact that
this system has not had more
popular appeal may be a proof of
its inadequacy.
As a rule, professors and in-
structors give the best marks to
the outstanding students in the
class and the lowest marks to the
poorest students ; the remainder of
the students are apportioned marks
which lie between the limits of the
best and lowest marks. This meth-
od appears to neglect the fact that
the outstanding students of one
class may not compare in scholar-
ship to those of other classes. If
the scholars from a number of
classes could be bonded together
in one classroom, it might be found
that the grades given them would
vary as greatly as those given to
the members of an ordinary class.
But before we can even begin to
believe that such a system of grad-
ing lacks a unity of fairness, we
must consider our friend the law
of averages. It is true a genius ap-
pears occasionally and a class may
contain an unusually large number
of brilliant men, but on the average
this feature of the grading prob-
lem presents few difficulties.
If this popular method of grad-
ing is efficient, we should consider
its advantages over those of a sys-
tem in which students are either
passed or failed.
Some men capable of doing ex-
cellent work are content to slide
by. Their grades, as a result, will
be an indication of their unwilling-
ness to work. Then there are men
who are willing to dig in a little
harder because they feel that they
are capable of doing better work.
Furthermore, the men who do out-
standing work merit some com-
pensation ; a grade which indicates
their status as well as showing that
they have done passing work is
part of their reward.
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Back of a Medal
FIRE was raging through a Virginia village at mid-
night. A telephone workman sped there from his
home ... found the central office in danger.
Relieving the young woman operator, he handled
all calls . . . summoned help from nearby towns . . .
'til buildings on both sides collapsed and the tele-
phone building caught fire. Quickly he disconnected
the small switchboard . . . moved it to safety . . .
improvised a telephone station in a field.
BELL
In 20 minutes he re-established communication.
Next morning, the rescued switchboard was installed
in new quarters . . . telephone service was resumed
as usual.
That telephone man received the Vail Medal ...
one of several awarded each year to Bell System
employees for outstanding public service. Devotion to
duty ... day by day as well as in emergencies ... has
given America the world's finest telephone system.
TELEPHONE SYSTEM
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Rose Tech Club of New York
The Rose Tech Club of New
York held its annual dinner this
year at the Advertising Club of
New York on the evening of De-
cember 5. In addition to Dr.
Prentice, who manages to get
down to the New York club meet-
ing each year, the President of the
Board of Managers, Mr. Paul N.
Bogart, was also on hand.
Forty of the alumni from the
metropolitan area were there for
the meeting. Among them were
Ross '04, Mory '94, Boehm '91,
Craver '95, Ferris '27, Blair '30,
Menden '91, Isenberg '09, West '27,
Reinking '27, Andrick '07, Barnes
'19, Menden '32, Schweers '08,
Willison '08, Holding '89, Wisely
'15, Loehninger '13, Ellis '26, Dun-
ning '25, Ler Wilson, Shaw '10,
Chin '30, Baker '29, Butler '06,
Schwable '99, Hurlburt '91, Wat-
son '05, Fennen '27, Cash '23,
Keyes '99, Hubble '98, Michel '03,
Hegarty '15, Madison '13, Haupt
'24, Harris '91, Harris '31.
Regrets were received from the
following : Fairchild '12, Kelsall
'06, Orth '20, Reagan '12, Beau-
champ '13, Denny '13, Hammond
'09, Conen '06.
One feature of the meeting was
that Mr. Boehm, '91, brought with
him a fellow member of the Engi-
neers Club of New York, Professor
Comfort Adams, Professor of Elec-
trical Engineering at Harvard,
who gave a short talk on Engineer-
ing Education.
Both Dr. Prentice and Mr.
Bogart talked to the men about
Rose and its problems, and there
was a lively discussion in which a
James C. Holding was
initiated last November
into Tau Beta Pi by
Pennsylvania Gamma Chapter at
Carnegie Institute of Technology.
William D. Wiggins is
acting Chief Engineer
for the Pennsylvania
and is located at Phila-
O. C. Mewhinney has
accepted a position with
the Long Island Light-
ing Company at Babylon, New
York.
Barton R. Shover, con-
sultant engineer in
Pittsburgh, is now de-
signing a plant for the manufac-
ture of tin plate in strip form,
based on a new principle which




Merton Scharenberg, m.e., '38
very large number of the men took
part.
Edward J. Hegarty was re-elect-
ed President of the Club for the
year 1936.









been transferred to Cleveland,
where he is the Manager of the
Special Products Division of the
Company.
Irvin D. Toner is now the Sales
Engineer for Dri-Steam Valve
Sales Corporation, New York City.
06
 Roy Thurman recently
became Manager of the
Water Heater Depart-





Harold S. Austin is
Foundry Metallurgist
for the Buick Motor Car
Company at Flint, Michigan.
,09
 Edward M. Brennan is
President and General
Manager of the Arm-
strong Furnace Company of Co-
lumbus, Ohio.
H. Wayne Curry is Manager for
the American Zinc Company at
Hillsboro, Illinois.
Guy V. Woody, after three years
in New York City, returned to
Pittsburgh as District Manager
for the Cellis Chalmers Manufac-
turing Company.
John H. Becque was
recently appointed as
the Chemical War Mem-
ber of the American Military Mis-
sion to Brazil and will leave short-




Joseph F. Cronin is
connected with the Wa-
bash Railway Company
as Track Supervisor.
G. Gilbert Overpeck is affiliated
with the McConn Construction
Company at Noblesville, Indiana.
ji 4 Vere S. Calvin is now
Superintendent of the
McMahan Construction
Company of Rochester, Indiana.
Herbert E. Ransford recently
opened offices in Pittsburgh as the
H. E. Ransford Company, Manu-
facturer's Agents, representing
several nationally known lines of
electrical apparatus.
Chester Cotten, with the
Austin Western Road
Machinery Company,
now has his headquarters at
Aurora, Illinois.
'15
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Lynn H. Reeder is in Washing-
ton, D. C., working as Associate
Structural Engineer with the Re-
settlement Administration.
J. Ernest Sheldon, with the
State Highway Commission, is
located at Crawfordsville.
Richard D. Leitch has
developed the original
idea and method for
sealing abandoned coal mines to
mitigate stream pollution and is
acting as Consultant to the U. S.
Public Health Service on that pro-
ject.
Morris J. McKeever is Sales
Representative for the Crucible
Steel Company of America at At-
lanta, Georgia.
M. E. Manson is now Superin-
tendent of the Enameling Depart-
ment of the Rundle Manufacturing
Company of Milwaukee.
F. Caspar Wagner recently be-
came Chief Engineer of the Cen-
tral Power and Light Company at
Corpus Christi, Texas.
Verne L. Whitacre is District
Engineer for the Johns Manville
Sales Corporation, with head-
quarters at 22 East 40th Street,
New York City.
) Richard Aitken has ac-
17 cepted a position with
the Merchants Distilling
Company at Terre Haute.
M. Harold Smith is Chemist for
the Illinois Manufacturing Chem-
ists, Calumet City, Illinois.
8
 Wayne C. Woodling is
Superintendent of the
Rockwood Manufactur-
ing Company of Indianapolis.
119
 B. F. Anthony is Man-
ager of the St. Louis
Branch of The Harry
Alter Company, wholesale dealers
in refrigerator parts and supplies.
H. Winton Streeter is Sales En-
gineer for the Marion Malleable
Branch of the Chicago Railway
Equipment Company, at Marion,
Indiana.
John A. Wagner is now Presi-
dent of the Wagner Malleable Iron
Company of Decatur, Illinois.
C. Harold Exline, of
20 Sullivan, Indiana, is En-
gineer for the Sherwood-
'16
Templeton and the Central Indiana
Coal Companies.
H. J. Lauterbach is Engineer
with the Wheeler Insulated Wire
Company, Bridgeport, Conn.
Gordon K. Woodling recently
became the Chief Engineer of the
Excavator Division for the Harn-
ischfeger Corporation of Milwau-
kee.
Arthur P. Woolfolk has been
made Manager of the Pittsburgh
Works of the Standard Sanitary
Manufacturing Company.
Hal H. Dronberger,
with the Pure Oil Com-
pany, is General Still
Foreman at Marcus Hook, Pa.
Harry S. Fitzsimmons acts as
Sales Manager for the Grasselli
Chemical Company at Cleveland.
Ernest O. Hunt became associ-
ated with the firm of Dutton,
Kendall, and Hunt, Contractors,
of Denver, Colorado, and acts as
the Vice-President of that firm.
Eugene S. Whitlock is Sales En-
gineer for the New Departure
Manufacturing Company of Chi-
cago.
'22
Floyd W. Benson is
Sales Engineer for the
Lima Locomotive
Works, Inc., of Lima, Ohio.
Arthur W. Griepenstroh is now
Chief Designer for the Cleveland
Pneumatic Tool Company.
Harry J. McComb is Architec-
tural Director of the Home Build-
ers Service Company, Hammond,
Indiana.
Royce D. Wright is Sales Man-
ager for the Pioneer Gen-E-Motor
Corporation of Chicago.
)24
 William F. Lisman, of
the Leland Electric Com-
pany, has been made
District Manager of the company
at Chicago.
Alexander L. Sherwood manages
the KGBZ Broadcasting Company
at York, Nebraska.
William H. Waltman is Elec-
trical Supervisor for the Missouri
Pacific Railroad at St. Louis.
Everett C. Gosnell is
Metallurgical Engineer
for the International
Nickel Company, New York.
'23
'25
Garnet Phillips is Metallurgist
for the International Harvester
Company at Chicago.
Charles C. Withrow, with the
U. S. Engineers, is working on the
Passamaquoddy Bay Tidal Power
Development at Eastport, Maine.
126
 Carl E. Dreher has the
position of Manager of
the Geneva Coco-Cola
Bottling Corporation at Geneva,
New York.
C. Lee Akers, with the
Northern Indiana Pub-
lic Service Company, has
been transferred to Peru, where
he is Gas Superintendent.
William L. Hillis is connected
with the Bridge Design Depart-
ment of the City of Cincinnati.
Davis U. Hoffman, of the U. S.
Engineer Office at Alton, Illinois,
has been transferred to Winfield,
Mo.
,2
 Frederic J. Franzwa,
8 with Delco, has been
transferred to Detroit.
John W. Leake is Enkineer of
Construction for the Louisville
Railway Company.
Virgil E. Martin is employed by
the Indiana General Service Com-
pany at Muncie, Indiana.
George L. Mason is Engineer
with the Indiana Railroad at
Indianapolis.
Hubert W. Swartz, with the
Pennsylvania Railroad, has been
transferred to Mt. Vernon, Ohio.
Albert E. Baker is En-
gineer with the Union
Switch and Signal Com-
pany, New York City.
Emil A. Krockenberger is Chem-
ist with Hulman and Company,
Terre Haute.
Henry T. Nancrede is selling
power plant equipment and has an
office at 2073 Martindale Ave.,
Indianapolis.
Richard W. Johnson is
tool designer for the
Guide Lamp Company
of Anderson, Indiana.
Paul E. Kunz is Construction
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Patents for Plants
The discoverers of plants seem
to be very inactive when the num-
ber of patents granted them is
compared to the number granted
for mechanical devices. Since the
plant patent law went into effect
in 1930 about 125 patents have
been granted. These patents are
divided into the following four
classes : roses, other flowers,
fruits, and "plants", the name
"plants" being a catch-all for
everything not classified as either
flowers or fruit. The following
plants have been patented : roses,
carnations, dahlias, chrysanthe-
mums, freesias, apples, plums,
grapes, avocados, and mushrooms.
Giant Electric Sign
The giant Chevrolet sign, parts
of which were seen in motion pic-
tures at an assembly program this
year, is visible for six miles on
land and ten miles on Lake Michi-
gan. The sign, which is 275 feet
high and 153 feet wide, is illumin-
ated by 17,240 lamps and 1,100
feet of neon tubing. Wiring re-
quired more than twenty-one miles
of insulated cable. The sign con-
tains 330 tons of structural steel,
with 15,000 square feet of porce-
lain enameled steel on the face. A
strip below the circle which in-
closes the name of the advertiser
carries a message in moving elec-
trical lettering, thirteen and one-
half feet high. The circle is 100
feet in diameter. A clock with a
face forty-six feet square is mount-
ed in one corner of the sign. The
hands are streamlined to reduce
wind resistance. The twenty-seven
foot minute hand weighs 1,000
make,
pounds. The controls are located
in a penthouse behind the sign. A
photo-electric cell switches the sign
on and off as darkness comes and




According to data compiled by
the Automobile Manufacturers As-
sociation, the automobile industry
is the largest user of raw materials
among all American industries. It
is the chief domestic consumer of
steel, gasoline, oil, rubber, plate
glass, mohair, nickel, lead, and up-
holstery leather. In 1934 this in-
dustry consumed 9.1 per cent of
the cotton produced, 18 percent of
the copper, 8 percent of the lum-
ber, and 13.3 per cent of the tin.
Acoustical Research
Many queer phenomena can be
produced by loud speakers which
give perspective to sound. These
speakers are in operation at the
Bell Telephone laboratories where
Dr. Harvey Fletcher, director of
acoustical research, is experiment-
ing.
Perspective is obtained by the
use of a three-way transmission
line. The recording is similiar to
that in a radio studio, except that
three microphones are used. Each
of these is sensitive to a given set
of frequencies and each transmits
on a separate channel. In repro-
ducing the sound the special speak-
ers are placed in the same relative
position as the microphones at the
studio.
These speakers will radiate con-
tinuously 100 watts of sound







much as one-half kilowatt. This
power, if used for any length of
time, would wreck a building ; Dr.
Fletcher can easily make windows
and fixtures rattle. The efficiency
of the speakers is about sixty per
cent, as compared to two per cent
for conventional speakers. Among
the other features of the speakers
are their ability to radiate fre-
quencies covering a range of 15,-
000 cycles, and the characteristic
of distributing sound uniformly in
different directions. It is claimed
that one and one-half octaves are
added to the low registers and two
octaves to the upper registers of
the usual speakers. Better distri-
bution of orchestral music can be
obtained, without distortion, than
would be produced if the orchestra
were actually playing before the
listener.
Dr. Fletcher permits a musician
to walk off the stage without
changing the apparent source of
the music, and then he makes the
sound more off in the opposite
direction. Revolver shots are so
realistic that a person ducks. Plays
can be enacted on an empty stage,
the sound seeming to move around
where the actors should be.
The only commercial use seems
to be in orchestral reproduction
for large auditoriums. Homes are
too small for such apparatus, and




The advantages of providing an
atmosphere of hydrogen instead of
page n The Rose Technic
air for the operation of rotating
electrical machinery are considered
in the Compressed Air Magazine.
Hydrogen cooled synchronous con-
densers have been employed for
several years, but now the applica-
tion has been extended to fre-
quency changers. The superiority
of hydrogen as a cooling medium
permits a saving in the size of
machines of equal power rating.
The windage loss with hydrogen is
approximately only 10 per cent of
that with air. The use of hydrogen
also eliminates the tendency to-
ward the formation of corona. A
new frequency changer made by
the General Electric Co. for the
Pennsylvania Power and Light







power is arranged to run in
hydrogen.
Future Airliners
Plans are being drawn for fly-
ing boats which are to be twice the
size of the China Clipper. The
Clipper, the queen of trans-Pacific
travel, has a gross weight of 52
tons. On the drafting boards of
the Sikorsky Aircraft Corpora-
tion are plans for flying boats of
85 and 125 tons. And in the mind
of Igor Sikorsky, internationally
known builder of amphibians, are
visions of passenger and mail
planes of the near future weigh-
ing 100 tons and capable of a
speed of 700 mph in the strato-
sphere.
The top speeds of the proposed
ships are not known, the design
being on paper only, but they
would probably be capable of a
dawn-to-dusk Atlantic crossing.
To attain a speed of 700 mph in
the stratosphere, the planes used
would have to be equipped with a
supercharged cabin as well as
motor. The cabins would necessari-
ly be air-tight because an oxygen
leak would mean death.
Oddities A bout Aluminum
More than 500,000 pounds of
aluminum have been used in lining
beer bottle caps. This aluminum
has been made in rolls 1/2 inches
wide, and if this much foil were
unrolled, it would reach around
the equator one and two-thirds
times.
The flakes of aluminum in
aluminum paint are approximately
one-tenth as thick as the walls of
a soap bubble.
The amount of electricity which
is required to make a pound of
aluminum would keep a 40-watt
electric light burning for twelve
days.
Aluminum is the most abundant
metal on the earth's crust and is
the third most common element.
Two of the oldest fabricated
aluminum articles still in use are
an engineer's transit and the 100
oz. casting which caps the Wash-
ington Monument.
Bromine from the Sea
The Ethyl-Dow Chemical com-
pany, at its plant near Wilming-
ton, N. C., is extracting bromine
from sea water for use in ethyl
fluid for motor fuels. This very
interesting process is the result of
research work led by Thomas
Midgley, the discoverer of knock-
less gasoline through the use of
tetraethyl lead.
Bromine has many uses, but its
chief value at present is in the
manufacture of "ethyl". Bromine
is never found free in nature, its
sources being silver ores, salt de-
posits, and sea and spring water.
Heretofore it has been commer-
cially prepared from bittern, the
residue after sodium chloride has
crystallized.
The sea water is pumped direct-
ly from the ocean at a rate of
58,000 gallons per minute, and
after going through settling tanks
is stored in a large reservoir. From
here the water goes to the extract-
ing towers. In the first chamber
the slightly alkaline water is
acidulated with sulphuric acid. In
the next chamber chlorine is intro-
duced. The chlorine displaces the
bromine from the sodium bromide,
and when the water is sprayed in-
to the next chamber with a current
of air blowing through it, the
bromine fumes are blown out. In
the next chamber the bromine re-
acts with a soda-ash solution, with
the result that the bromides and
bromates are precipitated. These
compounds are then made into
ethylene dibromide, the substance
which is used in the manufacture
of ethyl fluid.
The most interesting feature of
the process is the value of the ele-
ments passing through the plant.
It has been estimated that one
cubic mile of sea water contains
600,000,000 pounds of bromine.
This plant removes 15,000 pounds a
day from 30,000,000 gallons of
water, the value of the product
being about $2,000,000 annually.
If the by-products could have been
extracted and sold, the company
would have been $50,000,000 rich-
er. In the 140,000,000,000 pounds
of sea water pumped through the
plant in one year there are 750,000
tons of sodium chloride, 450,000
tons of Epsom salts, 90,000,000
pounds of metallic magnesium,
$20,000 worth of gold, 80 tons of
strontium, 81/2 tons of copper, 31/2
tons of iodine, potassium enough
for 1,000,000 pounds of fertilizer,
and 80 tons of calcium chloride.
Q_ U •Archer a Lvinger
Expert Radio Service
Wholesale Radio Supplies
B-7757 1348 Wabash Ave.
Shop Phone C-3105 Resi. H-5871
Heimroth Electric and
Machine Co.
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SPORTS
Edited by
Kenneth Buis, m.e., '38
Football Notes
At a recent meeting of the foot-
ball lettermen, an election for next
year's football captain was held.
The outcome was twice as good as
had been expected because for the
first time in the history of Rose,
the football team is to be led by
co-captains. Due to the closeness
of the vote, it was decided to let
two men share the leading honors.
The newly elected captains are
Donald McCullough and Edward
Wodicka. McCullough plays guard
and Wodicka plays end. Both of
these men are outstanding players
and excellent leaders. I am certain
the student body joins me in con-
gratulating these two men for
their achievements.
Coach Brown hopes to be able to
hold spring football practice, but
because of the Rose show, which
will be staged at about that time,
football practice may have to be
dropped.











The first two rounds of intra-
mural basketball were played be-
fore the holidays started. This
completed the first half of the
Rose intramural basketball pro-
gram. The second half will be
played some time after the first
of March. The varsity schedule
will have been completed by that
time. The second half of the intra-
mural program will also consist of
two rounds of games. The follow-
ing is a summary of the games







On a percentage basis the Chem-
icals claimed first honors, with the
Mechanicals following close at
their heels.
I will venture to say that the
Civils and Electricals are a sor-
row-stricken bunch of basketball
players. It seems that the Civils
forgot how to do their surveying,
for accurate shots were few and
far between. Something seemed to
be wrong with the Electricals.
Either they had a short circuit in
their system, or else they were not
insulated heavily enough. Then
again, the Chemicals' poison and
the Mechanicals' backfire may have
been just too much for them.
The other half of the basketball
program remains to be played. I
would like to warn the Chemicals
and the Mechanicals to watch out
for the under dogs, because the
Civils and the Electricals are very
likely to repent and be out to do a
little avenging.
Those who played on the win,-
ning Chemical team are : Seniors
—Walker, Garmong ; Juniors—
Wodicka ; Sophomores — Wolf,
White ; Freshmen — Hardman,
Smith, Davis, Forsyth, Ladson,
and Reddie.
V arsity Basketball
The first practice session for
varsity basketball was held on
4111111101,
Thursday, December 26. Alto-
gether, five practice sessions were
held throughout the holidays. This
is the first time in four years that
Rose has had a varsity basketball
team. It was decided to have
basketball here too late for Coach
Brown to arrange for a full sched-
ule. Most colleges and schools
started basketball practice in the
middle of November, or during the
first part of December at the lat-
est. Consequently, the Rose team
will be hindered by a lack of prac-
tice as well.
Basketball this year is more or
less an experiment at Rose to see
whether or not it can be carried
on in the future. The demand for
a team was heard a good deal last
year because of the success of an
independent team which was com-
posed entirely of Rose players.
However, most of the good players
of last year graduated last spring ;
so that is something to think about.
The men out for varsity basket-
ball were selected from among
['age 18 The Rose Tech
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those who looked good in the in-
tramural games. There was no
general call for players. Most of
the men are upperclassmen. Coach
Brown hopes to build up for next
year's team. He says that this
year's team will be a bridge be-
tween no team at all and a regular
varsity. Of course, .a general call
will be given for players at the
beginning of next year's basketball
season.
Basketball this year is a co-
operative affair between the coach
and the players, as both sides are
out of touch with the game. Most
of the players have not played
much since they were in high
school, and Coach Brown has not
taught the game for four or five
years. Here's wishing Coach
Brown all the luck in the world in
making a successful team.
'The following men are out for
varsity basketball :
Seniors — Mewhinney, Kasa-
meyer, and Hufford ; Juniors —
Rickets and Wodicka ; Sophomores
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Rose Show
THE Fifth Rose Show will be
I given in April. The depart-
mental class chairmen have al-
ready been elected, and the or-
ganization is rapidly getting un-
der way.
The first show assembly was
held on December fifth with Pro-
fessor Knipmeyer presiding. Al-
though Doctor Prentice could not
attend the assembly because he
was visiting the Rose Alumni
Clubs, he did send a telegram to
Professor Knipmeyer expressing
his regrets for not being able to
be present and stating that the
alumni seemed to be very strongly
in favor of a Rose Show. A letter
from Mort Hayman, President of
the Chamber of Commerce, was
read in which Mr. Hayman ex-
tended the cooperation of the
Chamber of Commerce for the
coming Rose Show. Several mem-
bers of the faculty expressed their
opinions about the show. They all
agreed that the training the stu-
dents received from past shows
more than compensated for the
time lost from class work. Some
of the students also were asked to
express their views on the show.
The departmental class chair-
men are : Senior Class : mechan-
ical, Charles Macdonald ; electrical,
Louis D. Duenweg ; chemical, Neil
A. Salisbury ; civil, Paul D. Ben-
nett. Junior Class : mechanical,
John B. Stineman ; electrical, Carl
R. Wischmeyer ; chemical, J. Rob-
ert Penisten ; civil, Stanley L.
Cox and Alechi F. Garzolini. Soph-
omore Class : mechanical, Merton
B. Scharenberg ; electrical, Law-
rence J. Giacoletto ; chemical,
Wayne E. Alexander ; civil, John
E. Lindeman. Freshman Class :
Section A, Richard G. Weldele ;
Section B, Robert J. Burger ; Sec-
tion C, Robert W. Underwood.
Rifle Club
The indoor range was opened for
firing under the direction of War-
rant Officer Kearns, the team
coach, shortly after the Thanks-
giving holidays.
The intercollegiate postal match-
es which have been scheduled in-
clude matches with the following
colleges and universities : Wash-
ington University, State Univer-
sity of Iowa, New York University,
University of Tennessee, Indiana
University, Alabama Polytechnic
Institute, North Dakota Agricul-
tural College, Polytechnic Institute
of Brooklyn, Iowa State College,
New Mexico College of Agricul-
ture and Mechanical Arts, Uni-
versity of South Dakota, Univer-
sity of Missouri, University of
Kansas, Missouri School of Mines,
Colorado School of Mines, Agricul-






Texas, University of Michigan,
and University of Kentucky.
In addition to the intercollegiate
postal matches fired by the Rose
Rifle Team, the R. O. T. C. team
will fire in the Fifth Corps Area
Intercollegiate Match, the William
Randolph Hearst Trophy Match
and the Society of American Mili-
tary Engineer's Match.
Radio Club
The Radio Club's transmitter is
in the last stages of being rebuilt.
The new transmitter line-up con-
sists of a type 47 crystal oscillator
operating on 3600 KC, a type 46
doubler, and a pair of type 210's in
the final amplifier stage operating
on 7200 KC with an input of about
60 watts. The club intends to add
another amplifier stage consisting
of two type 852 tubes with about
300 watts input at some future
date.
It also plans to erect a doublet
antenna in the woods just east of
the main building and to run a
shielded lead-in wire to the re-
ceiver in the operating room. It
is hoped that this will eliminate
the great receiving difficulties that
have been experienced because of
electrical interference in the build-
ing.
The Rose Radio Club is open to
any student who is interested in
radio, and it would be pleased to
have such students attend its meet-
ings.
Inspection Trips
During the last few weeks sev-
eral classes from Rose have visited
nearby points of interest. The
seniors in mechanical engineering,
under the direction of Henry C.
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Gray, and the juniors in electrical
engineering, under the direction of
Karl Spangenberg, have visited
the Binkley Strip Mine where one
of the world's largest electrical
shovels is being operated.
The seniors in civil engineering,
with Professor R. L. McCormick,
visited the grade separation bridge
on the C. & E. I. railroad and U.
S. highway bridge 41 at Numa,
Indiana. The same group stopped
at the highway bridge on U. S. 41
at Raccoon creek.
Professors Hutchins and Child
recently took the class in geology
on a field trip to Cold creek to in-
spect the outcrops of shale and
sandstone which occur there. On
the same trip the class went to
Mansfield to view the outcrops of
Mansfield sandstone. This trip was
part of the regular course in
geology.
The junior classes in steam en-
gineering, under Dr. Donald B.
Prentice, recently visited the plant
of the local water works. The in-
spection trip was arranged through
Mr. Taylor, the chief engineer.
The juniors were shown through
the plant by Mr. Ranbarger, oper-
ating engineer. The group visited
the boiler room, engine room,
filter beds, and testing laboratory.
Glee Club Appearances
On December the twelfth and
fourteenth the Rose Glee Club
made its first two public appear-
ances. On December twelfth the
club sang for a monthly meeting
of doctors at the Hotel France in
Paris, Illinois, and on the four-
teenth the club sang at a meeting
of the Indiana Mine Institute at
the Deming Hotel. Miss Dorothy
McCullough, the guest soprano,
sang "Ah Sweet Mystery of Life"
as a duet with Mr. T. A. Hunter.
The numbers sung by the Engi-
neers included "Pop Goes the
Weasel", a sea chanty, "High Bar-
bary", by Bartholomew, another
tale of the sea, "What Shall We
Do With the Drunken Sailor",
"Song of the Islands", "La La",
and "Tramp, Tramp" from
"Naughty Marietta" by Victor
Herbert.
Student Research Work
Several of the upper classmen
are taking advantage of the op-
portunity for research offered here
at school. William J. Houston,
Rose '28, is directing investigation
on the development of a positive
displacement rotary pump. Hous-
ton is employed as special repre-
sentative of the pump sales divi-
sion of the Fairbanks-Morse Com-
pany of Chicago. Caro11 E. Merri-
man, a senior, has been working
on the development of this type of
pump.
Charles E. Macdonald and Wil-
liam G. Lindeman, seniors are
working on an evaporation re-
cording device. At the present
time there is no such apparatus on
the market. The device is still in
the stage of construction and test-
ing. Professor Hutchins is acting
as faculty adviser and consultant.
A. S. C. E.
At a recent meeting of the Rose
student branch of the American
Society of Civil Engineers, Mr.
James T. Hallett was the speaker.
Mr. Hallett graduated from Rose
in 1914 and is now assistant chief
engineer with the Indiana state
highway department. He discussed
problems of grade separation and
traffic along the Dunes highway in
northern Indiana and suggested
remedial measures. Mr. Hallett is
contact member of the A. S. C. E.
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into a soloist. If
anyone wishes to
hire a good singer,
get in touch with
Mr. Hayes at the
dormatory. We offer as references
all those who made the trip to
Paris with the Glee Club.
All actives and men living in the
house attended a Christmas dinner
held at the chapter house. Presents
were exchanged, and the chapter
gave the house mother a present
in appreciation of her services.
The Nus were well represented
at the Military Ball. Jacob, Hall,










sities and Colleges", all six chosen
were Alpha Taus. These men are
Brothers Paul McKee, C. Daniel
Overholser, Warren Sentman,
Robert Shattuck, Edd A. Coons,
and Carl Wischmeyer, Jr. The
chapter congratulates these men
upon their election into "Who's
Who", since this honor is one of
the highest attainable to students.
The following Alpha Taus are to
be congratulated upon their pledge-
ship to Tau Nu Tau Military Fra-
ternity : Brothers Averitt, Coons,
Clyde Cromwell, Giffel, Snedeker,
and Stineman, and Pledge Brother
Earl Cromwell.
At an initiation on January
fifth, Pledge Brothers Merriman
and Buis were initiated into Indi-
ana Gamma Gamma Chapter.
On January fourteenth the ac-
tive Indiana Gamma Gamma Chap-
ter and the Indiana Gamma Gam-
ma Alumni Chapter of Alpha Tau
Omega held a joint dinner meeting
at the chapter house. The chapter
is indeed pleased with the interest
in the active chapter shown by the
alumni. Such meetings, Gamma
Gamma is confident, will serve to
acquaint its members with some of
the problems which will confront
them upon graduation. A definite
social plan including more of these
gatherings has been adopted by
the chapter for the coming year.
Blue Key
On Monday evening,
December 16, Blue Key
held a business meet-
ing at the home of Dr.
Prentice. Professor
Knipmeyer attended
the meeting in the in-
terests of the Rose
Show. In the past a
number of question-
naires have been made out and dis-
tributed among students, alumni
members, and people who attend
the show. Professor Knipmeyer
read a number of these question-
naires and the information ob-
tained by them. The entire evening
was devoted to a discussion of the
Rose Show.
The chapter is indeed grateful to
the school for the Student Lounge.
At the present time plans are
being made for the Blue Key dance





of Alpha Chi Sig-
ma held an initia-




Brazil, Indiana, and two juniors,
Earl T. Cromwell and Edward
Wodicka, both of Terre Haute,
Indiana, were initiated. Iota wish-
es to congratulate these newly
initiated men.
The chapter is already making
some plans for the Rose Show.
Iota will probably have charge of
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A TEST OF TECHNICAL
TRAINING
The depression has tested many things,
among them the value of higher education.
How has engineering training stood this
test? The answer is Found in the employ-
ment records of technical graduates. OF
all the Rose graduates of the six depres-
sion classes, 1930 to this year inclusive,
93.5 per cent are now employed. For full
information on the courses which prepared
these men in Chemical, Civil, Electrical
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Professor Bloxsome : "Mr.
Lyon, why didn't you type your
composition?"
Mr. Lyon : "If I could type, I'd
not be wasting my time studying
to be an engineer."
"It's the chief of police asking
about the new nudist colony on the
outskirts of town. He wants to
know would we advise him to look
into it?"
"I'll say ! And what's more, I'll
tell him where there's a swell knot-
hole in the fence!"
Perpetual Motion
A widow, whose husband had
died some months previously also
died and when she came to the
pearly gate, asked to see her form-
er husband.
"What's his name." said St.
Peter.
"Joe Smith," replied the widow.
"You'll have to give me some
better identification than that,"
said St. Peter kindly. "How about
his last words? We classify new
arrivals by their words on earth."
"Well," she replied, "just be-
fore he died Joe turned to me and
said, 'Mary, if you ever kiss an-
other man I'll turn over in my
grave.' "
"Oh, sure I know him," said St.
Peter ; "we call him 'Whirling Joe'
up here !"—The Safer Way.
HUMOR
An hour glass is made small in
the middle to show the waist of
time.
Perhaps It Was Bob Burns
A pretty young nurse was sell-
ing poppies. A salesman told her
that he would give her a $5 bill
for a poppy provided she would
promise to nurse him if he ever
went to her hospital. She agreed.
"By the way," he asked, "where
is your hospital ?"
"I am at Queen Charlotte's Ma-
ternity Hospital," meekly replied
the pretty nurse, putting the five-
spot into the box.—Bagology.
"What did the creditors tell Mr.
Jekyll when he refused to pay his
bills?"
"They said they'd take it out of
his Hyde."
Boss : "I had to fire my new
stenographer."
Clerk : "Didn't she have any ex-
perience?"
Boss : "None at all. I told her to
sit down and she looked around for
a chair."—The DeLaval Monthly.
1st Baseball Player : "You didn't
do so well with that millionaire's
daughter, eh?"
2nd Baseball Player : "Terrible





Tourist: "I have buffeted about
with the people of Arabia. I have
fought hordes of Turks, and bat-
tled almost an army of Armenians.
I have worked next to sweating
South Americans, toiled beside
Greeks, labored with Poles, Rus-
sians, Swedes, Chinamen, and men
from deepest Africa. Yes, I know
every race of man."
Stranger : "By Golly, I've al-
ways wanted to meet a New
Yorker !"—Powerfax.
Just Absent-mindedness
A policeman investigating a
commotion outside an apartment
building one evening found a man
lying on the sidewalk, pretty well
battered, but conscious.
"What's the matter here?" said
the cop.
"Oh, just absent-mindedness,"
replied the man, weakly.
"What are you talking about?"
"Well, you see I live on the
fourth flour of this building. My
wife and I are both very absent-
minded. I just came home from a
long business trip and my wife and
I were at the dinner table when a
step sounded in the hall and some.
one tried the door. Well, my wife
is so absent-minded she said,
'Goodness, there comes my hus-
band !' and I'm so absent-minded,
I jumped out the window !"
—P. & G. Grocer.
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LIGHT READING
It has won a prize, but you will not find it in the
bookstore. The movie rights will not be sold; it
will, alas, never be a best seller.
The title is: Non-Riemannian Dynamics of Rotating
Electrical Machinery; the author: Gabriel Kron,
University of Michigan, '24, G-E engineer. The
award is the first prize of the George Montefiore
Foundation of the University of Liege, Belgium-
10,000 Belgian francs.
Tastes in literature differ; Gabriel Kron's preferences
run to higher mathematics. Some years ago, he
went on a walking tour around the world, and he
took with him for light reading a book full of integral
signs, tensors, matrix transformations, and elliptic
functions. Instead of the usual souvenirs, he brought
back the material for the paper that won him the
Belgian prize. He also reports that the total cost
of the trip was only $200! It suggests a tip for those
who have trouble with padded hotel bills. Try
carrying a calculus book on your travels!
SECOND SIGHT
The complete electric man is being built piecemeal.
Electric eyes and ears came first, and loud-speakers
with electric vocal cords. Now comes the machine
with a memory and the gift of second sight. It has
been developed by G-E research scientists to study
the causes of failure of electronic tubes.
Something unusual happens in a tube. It is all over
in a few hundredths of a second. Then, when peace
has settled down, a camera shutter clicks and
records on the film the story, not only of the dis-
turbance and its aftermath, but of the events that
led up to the disturbance.
Two modern devices make this possible: the
cathode-ray oscillograph and the thyratron. The
oscillograph is on the job, day and night, tracing
on its fluorescent screen the history of the faithful
operation of the tube. Then, unexpectedly, after
months have elapsed, perhaps in the wee hours of
the morning, the tube goes haywire. The disturbance
sets off the thyratron tube which, in turn, trips the
camera shutter, The disturbance has been over for
a fiftieth of a second, but the trace still lingers on
the oscillograph screen, and is photographed. No
longer need the scientist hover anydously over his
apparatus. He can lie comfortably in his bed, know-
ing that the prerecording oscillograph will remember
all that happened during the night and tell him
about it in the morning.
)\
CHINA CLIPPER
The Pan-American China Clipper which recently
inaugurated trans-Pacific mail and passenger serv-
ice in its epoch-making flight from California to the
Philippines and back, carries several aids to flight
which have been developed by General Electric
especially for aviation service.
Each of the giant ship's four 830-hp Pratt &
Whitney Twin Wasp engines is equipped with built-
in G-E superchargers. Complete sets of G-E electric
tachometers and electric oil-temperature gauges
help the engineering officer at his post in the first





a corking good cigarette . . .
they've been hitting the trail
with me for a long time
They are milder . .. not flat
or insipid but with a pleas-
ing flavor
They have plenty of taste
.... not strong but just right
An outstanding cigarette
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